86           VIII. EXPRESSIONS FOR TEE AVAILABLE ENERGY etc.
Equations (89) lead to
du = Tds — pdv
in accordance with tlae Principle of Conservation of Energy and the property that a small transformation is reversible  to the first order. Of the inequalities (90) the first two now give
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The third may be written
/OCA                              3T   I* _ ^ ll < 0
^)                                      3s  Bv        3v   ds ^U
taking 5 and v as independent variables.    Now
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It follows as in § 34 that
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and therefore (91), (92) are equivalent to the four statements
These signify that
The addition of heat at constant pressure or at constant volume raises the temperature; that is the specific heats at constant volume and pressure are positive (§ 11).
The increase of yress^tre at constant temperature or entropy decreases the volume, that is the moduli of elasticity at constant temperature or entropy are positive (§ 14).
These conditions are obvious from general considerations.
93. When the pressures  are  everywhere  in   equilibrium   the
expressions for the variation of the available energy in the presence of a medium of temperature TQ take the form
If we have a mass m of a homogeneous substance whose specific heat is y,   and  temperature Ti?  the  available   energy   obtainable inn the pressure and temperature of the remainder. By dividing the fluid up into differential elements of mass (§ 46) the condition of stability of each element is seen to be correctly obtainable by making the assumption that the fluid surrounding that element is kept at constant pressure and temperature. Taking T, p to be this temperature and pressure, u, vy s the energy, volume, and entropy of a unit mass of the fluid at any point in the equilibrium state, u!, v\ s* their values at any neighbouring state, we must have at every point
